Hormonal regulation of rat granulosa cell deoxyribonucleic acid synthesis: effects of estrogens.
Although it is widely accepted that estrogens exert a major trophic effect on follicular growth, their mechanism of action has not been established. We examined the effect of estrogen treatment in vivo or in vitro on DNA synthesis in rat granulosa cells cultured under defined conditions (DMEM:F12, collagen-coated plastic wells). Treatment with diethylstilbestrol (DES) in vivo (silastic implants containing 5 mg DES) for at least 2 days was required to observe a significant stimulation of 3H-thymidine incorporation by insulin (1 microgram/ml) in culture. Rat thecal/interstitial cells (TI) were isolated from DES-treated rats and cultured under the same conditions as granulosa cells. Conditioned media from TI cells stimulated DNA synthesis in granulosa cell cultures (as much as twofold). This effect was markedly amplified by estradiol treatment (1 microgram/ml) of the TI cell cultures. Addition of estradiol to granulosa cell cultures enhanced the effect of conditioned medium from nontreated TI cells. Conditioned medium from estradiol-treated TI cells stimulated DNA synthesis in granulosa cells from both DES-treated and nontreated rats. Estradiol had no effect when added directly to purified granulosa cell cultures but stimulated 3H-thymidine incorporation in crude preparations of ovarian cells. The stimulatory effects of TI cell-conditioned medium and insulin were reflected in the final cell densities achieved after 9 days in culture. We conclude that the mitogenic actions of estrogens in the ovary involve sensitization of granulosa cells to locally present mitogens like insulin and a TI cell-derived growth factor.